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Appendix A

Coal Collection Log
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Appendix B
Comanche Unit #2 Ash Sampling Matrix



ol

e

Unit Sample Date Time | Bag/Box | Sample Comments
Description Number | Number

Comanche #2 | Coal Sample2/2 | 10/13/98 17:50 6 40
Comanche #2 | Coal Sample 1/2 | 10/13/98 17:50 6 41
Comanche #2 | Ash/Hopper 2AA | 10/13/98 18:13 7 42

Comanche #2 | Ash/Hopper 2AB 7 43 g:gz:;;g}z_m

sample collected
Comanche #2 | Ash/Hopper 2AC | 10/13/98 18:14 7 44
Comanche #2 | Ash/Hopper 2AD | 10/13/98 18:15 7 45
Comanche #2 | Ash/Hopper 2AE | 10/13/98 18:18 7 46
Comanche #2 | Ash/Hopper 2AF | 10/13/98 18:19 7 47
Comanche #2 | Ash/Hopper 2AG | 10/13/98 18:08 7 48
Comanche #2 | Ash/Hopper 2AH | 10/13/98 18:07 7 49
Comanche #2 Ash/Hopper 2Al 10/13/98 18:07 7 50
Comanche #2 | Ash/Hopper 2AJ 10/13/98 18:05 7 51
Comanche #2 | Ash/Hopper 2AK | 10/13/98 18:04 7 52
Comanche #2 | Ash/Hopper 2AL | 10/13/98 18:03 7 53
Comanche #2 | Ash/Hopper 2BA | 10/13/98 15:52 7 54
Comanche #2 | Ash/Hopper 2BB | 10/13/98 15:44 7 55
Comanche #2 | Ash/Hopper 2BC | 10/13/98 15:40 7 56
Comanche #2 | Ash/Hopper 2BD | 10/13/98 15:40 7 57
Comanche #2 | Ash/Hopper 2BE | 10/13/98 15:54 7 58
Comanche #2 | Ash/Hopper 2BF | 10/13/98 15:58 7 59
Comanche #2 | Ash/Hopper 2BG | 10/13/98 16:20 7 60
Comanche #2 | Ash/Hopper 2BH | 10/13/98 16:17 7 61
Comanche #2 Ash/Hopper 2Bl 10/13/98 16:15 7 62
Comanche #2 | Ash/Hopper 2BJ 10/13/98 16:09 7 63
Comanche #2 | Ash/Hopper 2BK | 10/13/98 16:06 7 64
Comanche #2 | Ash/Hopper 2BL | 10/13/98 16:01 7 65
Comanche #2 Econ. Ash-East 10/13/98 11:20 6 66
Comanche #2 | Econ. Ash-West | 10/13/98 11:20 6 67
Comanche #2 Econ. Ash-East 10/13/98 14:20 6 68
Comanche #2 | Econ. Ash-West | 10/13/98 14:20 6 69
Comanche #2 | Wet Btm Ash-East | 10/13/98 14:20 6 70
Comanche #2 Wet Btm Ash- 10/13/98 14:20 6 71

West




v Sl

Comanche #2 | Coal Sample 1/2 | 10/14/98 6 72
Comanche #2 | Coal Sample 2/2 | 10/14/98 6 73
Comanche #2 | Ash/Hopper 2AA | 10/14/98 17:20 8 74
Comanche #2 | Ash/Hopper 2AB 8 75 Hopper 2AB
inaccessible-No
sample collected

Comanche #2 | Ash/Hopper 2AC | 10/14/98 17:23 8 76
Comanche #2 | Ash/Hopper 2AD | 10/14/98 17:25 8 77
Comanche #2 | Ash/Hopper 2AE | 10/14/98 17:27 8 78
Comanche #2 | Ash/Hopper 2AF | 10/14/98 17:30 8 79
Comanche #2 | Ash/Hopper 2AG | 10/14/98 ' 8 80
Comanche #2 | Ash/Hopper 2AH | 10/14/98 1712 8 81
Comanche #2 | Ash/Hopper 2Al 10/14/98 17:09 8 82
Comanche #2 | Ash/Hopper 2AJ | 10/14/98 17:06 8 83
Comanche #2 | Ash/Hopper 2AK | 10/14/98 17:04 8 84
Comanche #2 | Ash/Hopper 2AL | 10/14/98 17:06 8 85
Comanche #2 | Ash/Hopper 2BA | 10/14/98 16:30 8 86
Comanche #2 | Ash/Hopper 2BB | 10/14/98 16:34 8 87
Comanche #2 | Ash/Hopper 2BC | 10/14/98 16:37 8 88
Comanche #2 | Ash/Hopper 2BD | 10/14/98 16:38 8 89
Comanche #2 | Ash/Hopper 2BE | 10/14/98 16:42 8 90
Comanche #2 | Ash/Hopper 2BF | 10/14/98 16:44 8 91
Comanche #2 | Ash/Hopper 2BG | 10/14/98 17:00 8 92
Comanche #2 | Ash/Hopper 2BH | 10/14/98 16:57 8 93
Comanche #2 Ash/Hopper 2BI 10/14/98 16:54 8 94
Comanche #2 | Ash/Hopper 2BJ 10/14/98 16:52 8 95
Comanche #2 | Ash/Hopper 2BK | 10/14/98 16:50 8 96
Comanche #2 | Ash/Hopper 2BL | 10/14/98 16:47 8 97
Comanche #2 Econ. Ash-East 10/14/98 9:00 6 98
Comanche #2 Econ. Ash-West 10/14/98 9:00 6 99
Comanche #2 | Wet Btm Ash-East | 10/14/98 14:10 6 100
Comanche #2 Wet Btm Ash- 10/14/98 14:10 6 101

West




Lo

Comanche #2 | Coal Sample 1/2 | 10/15/98 16:00 6 102

Comanche #2 | Coal Sample2/2 | 10/15/98 16:00 6 103

Comanche #2 | Ash/Hopper 2AA | 10/15/98 16:50 9 104

Comanche #2 | Ash/Hopper 2AB | 10/15/98 9 105 Hopper 2AB
inaccessible--
No sample
collected

Comanche #2 | Ash/Hopper 2AC | 10/15/98 16:48 9 106

Comanche #2 | Ash/Hopper 2AD | 10/15/98 16:56 9 107

Comanche #2 | Ash/Hopper 2AE | 10/15/98 16:57 9 108

Comanche #2 | Ash/Hopper 2AF | 10/15/98 17:00 9 109

Comanche #2 | Ash/Hopper 2AG | 10/15/98 16:47 9 110

Comanche #2 | Ash/Hopper 2AH | 10/15/98 16:45 9 111

Comanche #2 Ash/Hopper 2Al 10/15/98 16:43 9 112

Comanche #2 | Ash/Hopper 2AJ | 10/15/98 16:40 9 113

Comanche #2 | Ash/Hopper 2AK | 10/15/98 16:37 9 114

Comanche #2 | Ash/Hopper 2AL | 10/15/98 16:35 9 115

Comanche #2 | Ash/Hopper 2BA | 10/15/98 17:04 9 116

Comanche #2 | Ash/Hopper 2BB | 10/15/98 17:07 9 117

Comanche #2 | Ash/Hopper 2BC | 10/15/98 17:10 9 118

Comanche #2 | Ash/Hopper2BD | 10/15/98 17:12 9 119

Comanche #2 | Ash/Hopper 2BE | 10/15/98 17:13 9 120

Comanche #2 | Ash/Hopper 2BF | 10/15/98 17:17 9 121

Comanche #2 | Ash/Hopper 2BG | 10/15/98 16:33 9 122

Comanche #2 | Ash/Hopper 2BH | 10/15/98 16:31 9 123

Comanche #2 | Ash/Hopper 2Bl | 10/15/98 17:27 9 124

Comanche #2 | Ash/Hopper2BJ | 10/15/98 17:25 9 125

Comanche #2 | Ash/Hopper 2BK | 10/15/98 16:23 9 126

Comanche #2 | Ash/Hopper 2BL | 10/15/98 16:20 9 127

Comanche #2 Econ. Ash-East 10/15/98 | ~14:00 6 128

Comanche #2 | Econ. Ash-West | 10/15/98 | ~14:00 6 129

Comanche #2 | Wet Btm Ash-East | 10/15/98 14:25 6 130

Comanche #2 Wet Btm Ash- 10/15/98 14:25 6 131

West




Appendix C
ield Sampling Sh
Air Preheater Outlet (Baghouse Inlet) Ontario Hydro Hg Sheets
Baghouse Outlet (Stack) Ontario Hydro Hg Sheets
Air Preheater Outlet (Baghouse Inlet) Pitot Sheets
Baghouse Outlet (Stack) Pitot Sheets
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1 o, '\ V- \
ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

-—

‘ (‘-\/lvst

Location Stack Duct Ht, ° Bar,'Hg 2.5- ¢ 8
Date fe|c2]8  DuctiD, #t 23.2 Static, *H,0 - 0,9¢
Time | 322 -)435Duct Area, ft2 423.72 Dry Bulb °F
Tube I.D. S -S¥A % O, Wet Bulb °F
C—Factor D.f§e9 % CO, % H,0
Operator(s) J210 LGk %N, W.M. Wt
Ports labelled from port wall to inside of stack
PORT/ Distance Temp Delta P | Velocity | Null Yaw | Axial Vel
POINT | [* From Wall] [°F] [* H,0] {tps] [°CW] | . [tps]
NORTH -1 12—-1/4 297 QY5 -3
NORTH—2|  40-3/4 3 20 Q¢ ny —c
NORTH-3 82—-1/2 Fot o.75” O
EAST—1 12—-1/4 Z9c X e 2~
EAST-2 40-3/4 278 O .70 >
EAST-3 82—1/2 Joo O .o )
SOUTH-1 12—-1/4 200 O, 5% 3
SOUTH-2| 40-3/4 39| 0, 70 (
| SOUTH-3|  82-1/2 296 0.%0 {
| WEST-1 12-1/4 290 | ©.40 ~ -3
| WEST-2 40-3/4 2457 o179 - o
WEST-3 82—-1/2 298 & 0.1y —~ O
Average
Maximum
! yinimum
|spEV !
DATA SUMMARY i
(Measured) | (Axial) | CEM Value SCFM
Velocity, fps % Dift
Velocity, fpm
ACFM
SCFM
DSCFM
Ex Air Free

O:\APPRES\STACK\ADA - 98\STACKPIT




ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

~0

O:\APPRES\STACK\ADA —98\STACKPIT

Location Stack Duct Ht, * Bar,"Hg 7”(; ¢e
Date jo)13)42 €0um D, t 23.2 Static, *H,0 —0 93¢
Time |9 20~ 19%uyct Area, 12 42372 Dry Bulb °F
Tube I.D. S -S4 % O, Wet Bulb °F
C—Factor ©.891 % CO, % H,0
Operator(s) W % N, W.M.Wt
Ports labelled from port wall to inside of stack
PORT/ Distance Temp ! Delta P Velocity | Null Yaw | Axial Vel
POINT | [* From Wall] [°F] I [ H,0] [tps] [°CW ] ftps]
NORTH-1| 12-1/4 299 | p,g6s8
NORTH-2| 40-3/4 241 e, To20
NORTH—-3| 82-1/2 297 .| 08
EAST -1 12-1/4 295 C.5246
EAST-2 40—3/4 24§ 0:7109
| EAST-3 82-1/2 2455 | D, 120
| SOUTH—1 12-1/4 287 |o.Yx
SOUTH-2| 40-3/4 296 O-1%5 ¢
SOUTH-3| 82-1/2 2& | o0,755Y
WEST—1 12-1/4 s 4. %% 54
WEST-2 40-3/4 zht 044 1t
WEST-3 82-1/2 249¢ I v, 1069
Average
Maximum
Minimum !
|spev : ;
DATA SUMMARY
(Measured) | (Axial) || CEM value SCFM
Velocity, fps ! % Diff /_\
Velocity, fpm l ) T /}
ACFM | {/ ¢ \ s
SCFM i 3’(
DSCFM
Ex Air Free -

10/06/98

g



P

ADA/PSCQ, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

N:1P°AES\STACKIADA - 98\STACKPIT

Location Stack Duct Ht, * Bar,"Hg 25.55
Date (o](3/ 78 DuctiD, ft 23.2 Static, "H,0 —0. 830
Time /¥5D — | 525 Duct Area, ft2  423.72 Dry Bulb °F
Tube I.D. S-S¥M % O, Waet Bulb °F
C—Factor o.80% % CO, % H,0
Operator(s) £t % N, W.M.Wt
Ports labelled from port wall to inside of stack
PORT/ Distance Temp Deita P | Velocity | Null Yaw | Axial Vel
POINT | [* From Wall) [°F] [ H,0] [tps] [°CW ] [fps]
NORTH-—1 12-1/4 31 ¢.4Y470
NORTH-2 40-3/4 A% 0.717)
NORTH-3| 82-1/2 3,3 0.7L17
EAST -1 12-1/4 31 0.5V,
EAST-2 40-3/4 313 o. 1182 0.6
EAST-3 82—1/2 3y H.1547
SOUTH-1 12—-1/4 D)% o. 4289
SOUTH-2| 40-3/4 el 2 0. 7340
SOUTH-3| 82-1/2 31§ | 9.1790
WEST -1 12—-1/4 312 ¢.4809 a
WEST—2 | 40-3/4 32 0.73i1 IR
WEST-3 82—-1/2 213 0.7375]
Average
Maximum
I Minimum :
|SDEV il '
DATA SUMMARY
(Measured) (Axial) CEM Value SCFM
Velocity, fps
Velocity, fpm
ACFM
SCFM
DSCFM
Ex Air Free

10/06/88



ADA/PSCO, Comanrhe Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

Location Stack Duct Ht, * Bar,'Hg 28542
Date 1of ,+/ 4 Duct ID, ft 23.2 Static, *H,0 —0.83¢
Time 08¢y — 0519 Duct Area, 2  423.72 Dry Bulb °F
Tube I.D. S-S¥YAa %0, Wet Bulb °F
C—Factor 0. @of % CO, . % H,0
Operator(s) 0 % N, W.M.wt
Ports labelled from port wall to inside of stack
PORT/ Distance Temp Delta P | Velocity | Null Yaw | Axial Vel !
POINT | [* From Wall] [°F] [ H,0] [fps] [°CW ] [fps]
NORTH-1 12-1/4 240 0. 4915
NORTH-2| 40-3/4 49 2.7189
NORTH-3 82-1/2 291 0.7¢Se+
EAST-1 12-1/4 29( 0.5643
EAST-2 40-3/4 292 0.7%48
EAST-3 82—-1/2 29 2- 6,721
SOUTH-1 12—-1/4 292 0.6228 -
| SOUTH—2 40—3/4 24y 0 7986
|souTH-3| 82-1/2 29+ 0. 7861
| WEST—1 12-1/4 2 G0 05073
| WEST-2 40-3/4 29) 07436
WEST-3 82-1/2 291 0. 77657
Average
| Maximum
| Minimum |
|SDEV *
DATA SUMMARY o
(Measured) (Axial) || CEM Value SCFM
Velocity, fps % l?iff
Velocity, fpm R 3
ACFM 3
SCFM Q\J/‘b
DSCFM
Ex Air Free

O:\APPRES\STACK\ADA —98\STACKPIT
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ADA/PSCO, Comanche StacY Volumetric Flow Data
Stack Velocity & Temperature Traverse

Location Stack Duct Ht, * Bar'Hg  28.Y°
Date Lo|iw)98 Duct ID, tt 23.2 Static, "H,0 — 0.804
Time [1IS — /135 DuctArea, fi2  423.72 Dry Bulb °F
TubelD. _S-<YA %0, Wet Bulb °F
C—Factor 0.801 % CO, % H,0
Operator(s) % % N, W.M.Wt
Ports labelled from port wall to iaside of stack
PORT/ Distance Temp DeltaP | Velocity | Null Yaw | Axial Vel
POINT | [* From Wall] [°F 1 [ H,0] [fps] [°CW ] lfps]
NORTH-1 12-1/4 2o~ _l-0.5993 '
NORTH-2 40-3/4 392 | V7Y 3
NORTH-3| 82-1/2 292~ | 0.8135] o
EAST-1 12-1/4 302 0. 5038 )
EAST-2 40-3/4 307{ 0. 75bt _ 471
EAST-3 82-1/2 39£ 9.7h(
SOUTH-1| 12-1/a 303 0.5183 " ;
SOUTH-2| 40-3/4 206 0 %o '
| SOUTH-3| 82-1/2 206 | 08279
| WEST—1 12—-1/4 3el ©.525) . 4,
| WEST-2 40-3/4 Bo2— | ¢©.7898 3
WEST-3 82—1/2 203 0.8 s
Average
Maximum
Minimum
|SDEV
DATA SUMMARY i &
(Measured) (Axial) CEM Value SCFM
lvelocity, fps % Ditt _—
Velocity, fpm
ACFM
SCFM
DSCFM
Ex Air Free

O:\APPRES\STACKADA -~ 98\STACKPIT
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COMANCHE AIR PREHEATER OUTLET DUCTS
Velocity & Temperature Traverse

Location  West/East Duct Wd, * 417.0 Barometric ¢S5.( ¥
Date 10-11-1Y Duct ID, * 160.5 Static =13.35
Time 1440 -y €49 Duct Area 464.78 Dry Bulb
Tube I.D. % O, Wet Bulb
C—Factor % CO, % H,0
Operator(s) MSD % N, W.M.Wt
POINT [[ From Wall] | [Deg—F] [* H,0] [Ft/Sec]
A-1 A 27 156 0.34
L\/¢>* 1 "
1A-2 @ 80 1g06 0.49
{A—=3 c 134" 206 0.31
B-1 0 27 202 0.30
B-2 ¢ 80" 320 |0.39 Taidsa)
B-3 F 134" - - -
cC-1 6 2r 343 0.51 V/acerse
C-2 M 80" 21\% 0-46
|C-3 134" .
Cad D-1 A 2r 153 0.67
D-2 Q 80" 1% 0.5
D-3 134" — —_
E-1 N r 249l 0.19
E-2 < 80" lo 0.3
E-3 r 134" 230 0-1¥% \/
F-1 ¢ o7 234 0.N¢ YU Moale
F—2 \k 80" 132 0.5 | '
F-3 134" A
G-1 or )( = &b
G-2 80"
G-3 134"
H-1 27
H-2 80"
|H-3 134
|Average
{Maximum .
Minimum !
SDEV |
Duct Schematic
DATA SUMMARY Lisd
velocity. [fps] 3.5 oot = A
Velocity, [fpm]
ACFM 1, LM%, 100
DSCFM L3d%L,Yeo
Ex Air Free
Est. MM Btu/hr Heat Input R
Est. Firing Rate, Ib/hr

O:\APPRES\STACK\ADA -98\PIT-APH
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Location
Date
Time
Tube I.D.
C-—Factor

Operator(s) MSD

COMANCHE AIR PREHEATER OUTLET DUCTS
Velocity & Temperature Traverse

O:\APPRES\STACK\ADA ~98\PIT=APH

Duct Wd, * 417.0 Barometric 2s.tS
1o-1s - % Duct ID, * 160.5 Static -14.95
\Wog - 1139 Duct Area 464.78 Dry Bulb
$-5%¥ % O, Waet Bulb
—__ %CO, % H,0
%N, . W.M.Wt
PORT/ DISTANCE TEMP . VELOCITY |
| POINT [ From Wall] | [Deg—F] [* H,0] [FY/Sec]
A=1 or %3 O.gsy
|a=2 80 | o 14y
!
lA=3 134" (5.046
B-1 27 250 O.boY
B-2 80" O .13
8-3 134" oO.110
C-1 ar 303 o1
Cc-2 80 o.\¥
Cc-3 134° o.\5
D-1 or 2% 0.13%0
D-2 80" o.1b3
D-8 134° o .152
E-1 2r 322 0.1%1
E-2 80" Oz
E-3 134" O .4
F-1 2r 330 0.3y
F-2 80" 0.1%3
F-3 134" 6 150
G-1 -er 330 0.56%
G-2 80" 0,09t
G-3 134" o121
H-1 o7 S20 0.L5o
H-2 80" O.0&g2
) 134" 0.009
Average
Maximum
Minimum
SDEV
Duct Schematic
DATA SUMMARY
Velocity, [fps]
Velaocity, [fpm]
ACFM
DSCFM
Ex Air Free
Est. MM Btu/hr Heat Input
_Est. Firing Rate, Ib/hr

08-Oct-98



COMANCHE AIR PREHEATER OUTLET DUCTS
Velocity & Temperature Traverse

Iaocation West// Eas guct Wwd, * 417.0 Barometric 28. 2y
ate io-:r-é uct ID, * 160.5 | Static =198
Time 101 = Mo Duct Area 464.78 Dry Bulb e
Tube I.D. S-5% % 0, Wet Bulb
C-Factor % CO, % H,0
Operator(s) MSD %N, - W.M. Wt

[ PORT/ | DISTANCE TEMP | DELTAP | VELOGITY |

| _POINT | [*From Wall] | [Deg—F] [ H.O] [FYSec]

1A=1 or 130 0.%53%

{A-2 | 80" 1310 ©.120

|A-3 } 134" 134 0.0

1B—1 27 1}s ). 431

B-2 80" TFF O. 349

B-3 134" 134 0163

C-1 r 1Y 1,064

c-2 80" 0 .%%%

c-3 134° 0.%3Y4

D—1 or 199 1.064

D-2 80" 062

D-3 134" 0.%33

E-1 r 312 1.104

E-2 80" ‘ 0.6

E-3 134" 0.5 b

F—1 or 343 0. FIs

F-2 80" 0.341

F-3 134" 0. LYo

G-1 27 343 0.5906

G-2 80" ©.290

G-3 134" 0.3%

H-1 27 340 0.-¥30

IH=-2 80" 0.177%

1H-3 134" 0.152

|Average |

(Maximum |

IMinimum |

SDEV |

Duct Schematic

T DATA SUMMARY

Velocity, [fps]

Velocity, [fpm]

ACFM

DSCFM

Ex Air Free

Est. MM Btu/hr Heat Input

[Est. Firing Rate, ib/hr

O:APPRES\STACK\ADA - 98\PIT —APH 08-Oct—-08



Appendix D
mputer-Gener. Field Dat mari
Baghouse Inlet and Outlet Sampling Data (As Measured)
Baghouse Inlet and Outlet Sampling Data (Corrected to 3% O,)

Baghouse Inlet and Outlet Flue Gas Flow Rate Data
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PR,

PSCO, COMANCHE Hg SAMPLING PROGRAM
Host Baghouse Inlet (APH Out) Ontario Hydro Sampling Data

Location APH OUT APH OUT APH OUT
Date 10/14/98 10/15/98 10/15/98
Start Time 1515 1200 1515
Stop Time 1745 1403 1720
Test Number 4 5 6
Sample Type OH-Hg | OH-Hg OH-Hg

Y factor of dry gas meter - 1.000]  1.000]  1.000
Gas Volume -3 57.45 59.11 59.09
Delta H of dry gas meter -"H50 1.02 1.05 1.03
Meter Temperature -°F 89.7 78.2 88.4
C Factor of pitot tube - 0.834 0.834 0.834
Nozzle Diameter —inches 0.252 0.252 0.252
A n (area of nozzle) -2 0.00035 0.00035 0.00035
Area of Stack -2 930 930 930
H,0 Weight -gm 118.2 127.0 128.6
Sample Time - minutes 96 96 96
Barometric Pressure -"Hg 25.30 25.31 25.24
Static Pressure -*H0 -14.43 -14.42 -14.61
% Oxygen - 5.0 5.0 5.0
% Carbon Dioxide - 15.1 15.1 15.1
% N, + CO - 80.0 79.9 79.9
Stack Temp (Dry Bulb) -°F 307 301 300
*S* sample (@ OH nozzle) -"H,0 0.397 0.406 0.399
Dust Wt. -gm 5.519 5.561 6.114
Sample Volume -DSCF 46.78 49.18 48.12
Sample Volume -DSm® 1.236 1.299 1.271
ABS ST PRES -*Hg 24.24 24.25 24.17
ABS ST TEMP -°R 767 761 760
H,0 — % by Vol - vapor 10.6 10.8 11.2
Water Volume - std ftS 5.57 5.98 6.06
Dry Molecular Weight - Ib/lb—mole 30.61 30.62 30.61
Wet Molecular Weight - Ib/lb—mole 29.27 29.25 29.20
% EXCESS AIR - 30.7 30.8 31.1
Dry Mole Frac. - 0.894 0.892 0.888
Wet Mole Frac. - 0.106 0.108 0.112
Gas Velocity - ft/sec 46.71 47.06 46.74
ACFM -

DSCFM -

Normal Meter/Min

Excess Air Free DSCFM -

PARTICULATE LOADING:

Grains/DSCF - 1.820 1.745 1.961
Ib/hr -

% ISOKINETIC - 101 105 104

O:\APPRES\STACK\ADA -98\PILOT-OH



ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

Location Stack Test # A Bar,"Hg 25.68
Date 10/12/98 Duct ID,’ 232 Static, "H,0 _ —0.85
Time 1330-1430  Duct Area 423.72 Dry Bulb°F 2985
Tube I.D. S—54A % O, 45 Wet Bulb °F___ 124.4
C—Factor 0.809 % CO, 15.4 % H,0 ___11.30
Operator(s) RLO % N, 80.0 WMWt 2965
Ports labelled from port wall to inside of stack
PORT/ Distance Temp Delta P - Velocity | Null Yaw | Axial Vel
i _POINT | [* From Wali] [°F] | [*H,0] [fps] [ °CW ] [fps]
i NORTH-1 12-1/4 297 0.450 46.33 -3 46.26|
NORTH-2 40-3/4 300 0.750 59.92 -1 59.92
INORTH-3| 82-1/2 301 0.750| 59.96 o| 59.96
! EAST-1 12-1/4 296 0.450 46.30 2 46.27
| EAST-2 40-3/4 298 0.700 57.82 o 57.82
|\ EAST-3 82-1/2 300 0.800 61.89 0 61.89
SOUTH-1 12-1/4 300 0.550 51.32 3 51.25
SOUTH-2 40-3/4 301 0.700 57.93 1 57.92
1SOUTH-3 82-1/2 298 0.800 61.81 1 61.80
i WEST-1 12-1/4 296 0.500 48.80 -3 48.73
WEST-2 40-3/4 297 0.700 57.78 0 57.78
i WEST-3 82-1/2 298 0.750 59.85 0 59.85
|Average 298.5 0.658 55.81 0 55.79
Maximum 301.0 0.800 61.89 3 61.89
I Minimum 296.0 0.450 46.30 -3 46.26
1SDEV 1.8 0.127 5.67 2 5.69
DATA SUMMARY
(Measured) (Axial)
Velocity, fps 55.81 55.79
Velocity, fpm 3348 3347,
ACFM 141 8804? 1418261
SCFM | 845282 844958
DSCFM 749777 749490!
Ex Air Free 586638: 586413
O:\APPRES\STACK\ADA -98\STKPIT-A 09:40 AM 01/06/99



ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

Location Stack Test # 1 Bar,"Hg 25.66
Date 10/13/98 Duct ID,’ 23.2 Static, *H,0 T —-0.839
Time 1020—1045  Duct Area __ 423.72 Dry Bulb °F _ 296.1
Tube I.D. S—-54A % O, 4.5 Wet Bulb °F 123.3
C-Factor 0.809 % CO, 15.5 % H,0 10.80
Operator(s) RLO % N, 80.0 WMWt 2072
Ports labelled from port wall to inside of stack
_ POGﬁTT/_ Eistan\:’e" ~ Temp Delta P | Velocity | Null Yaw* | Axial Vel
i POIN [ From Wall] [ °F ] [* H,0] fps [°Cw] fps
NORTH—1 12-1/4 294 0.466 | _'L%%W 0 _L%!W
INORTH-2| 40-3/4 297 0.702| 57.81 0 57.81
INORTH-3| 82-1/2 297|  0.713|  58.26 o] 58.26
| EAST-1 12-1/4 295 0.525 49.91 0 49.91
' EAST-2 40-3/4 295 0.711 58.10 o] 58.10
| EAST-3 82-1/2 295 0.712 58.15 0 58.15
| SOUTH-1 12-1/4 297 0.542 50.78 0] 50.78
1 SOUTH-2 40-3/4 298 0.725 58.79 0 58.79
| SOUTH-3 82—-1/2 298 0.795 61.58 0 61.58
f WEST-1 12-1/4 295 0.459 46.71 0 46.71
I WEST-2 40-3/4 296 0.694 57.45 0 57.45
| WEST—-3 82—-1/2 296 0.707 57.98 0 57.98
|Average 296.1 0.646 55.21 0 55.21
| Maximum 298.0 0.795 61.58 0 61.58
IMinimum 294.0 0.459 46.71 0] 46.71
1SDEV 1.3 0.109 4.89 0 4.89
* assumed "0" (axial flow), based upon results of Test #A conducted on 10/12/98
DATA SUMMARY
(Measured) (Axial)

Velocity, fps 55.21 55.21

Velocity, fpm 3313 3313

ACFM 1403586 1403586

SCFM 838259 838259

DSCFM 747687 747687

Ex Air Free 585628 585628
O:\APPRES\STACK\ADA - 98\STKPIT— 1 11:44 AM 10/21/98




ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

Location Stack Test # 2 Bar,*Hg 25.55
Date 10/13/98 Duct ID,’ 23.2 Static, *H,0 _ —0.830_
Time 1450—1525 Duct Area 423.72 Dry Bulb°F 312.7
Tube I.D. S—-54A % O, 4.5 Wet Bulb °F 124.5
C-Factor 0.809 % CO, 15.5 % H,0 11.10
Operator(s) RLO % N, 80.0 W.MWt = 29.68
Ports labelled from port wall to inside of stack :
| PORT/ Distance Temp Deilta P | Velocity | Null Yaw* | Axial Vel
ii POINT [ From Wall] [ °F ] [* H,0] [fps] [°CW ] [fps]
NORTH—1| 12-1/4 311 0.447|  46.68 0|  46.68
; NORTH-2 40-3/4 312 0.717 59.17 0 59.17
| NORTH-3 82—-1/2 313 0.762 61.02 0 61.02
1 EAST—1 12-1/4 311 0.508 49.75 o) 49.75
| EAST-2 40-3/4 313 0.718 59.25 0 59.25
1 EAST-3 82—-1/2 314 0.755 60.78 0 60.78
| SOUTH-1 12-1/4 312 0.489 48.86 0] 48.86
| SOUTH-2 40-3/4 314 0.739 60.14 0 60.14
| SOUTH-3 82—-1/2 315 0.774 61.59 0 61.59
| WEST-1 12-1/4 312 0.481 48.45 0 48.45
| WEST-2 40-3/4 312 0.731 59.74 0] 59.74
| WEST-3 82—1/2 313 0.738 60.04 0 '60.04
| Average 312.7 0.655 56.29 0 56.29
i Maximum 315.0 0.774 61.59 0 61.59
TMinimum 311.0 0.447 46.68 0 46.68
|SDEV 1.2 0.124 5.63 0 5.63
* assumed "0" (axial flow), based upon results of Test #A conducted on 10/12/98
DATA SUMMARY
(Measured) (Axial)

Velocity, fps 56.29 56.29

Velocity, fpm 3377 3377

ACFM 1431080 1431080

SCFM 832765| 832765

DSCFM 740288 740288

Ex Air Free | 580187 580187
O:\APPRES\STACK\ADA -98\STKPIT-2 11:47 AM 10/21/98
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ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

Location Stack Test # 3 Bar,"Hg 25.42
Date 10/14/98 Duct ID,’ 232 Static, *H,0 _ —0.834
Time 0845-0910  Duct Area 423.72 Dry Bulb°F _ 291.6
Tube 1.D. S—54A % O, 45 WetBulb °F 1254
C—Factor 0.809 % CO, 15.4 % H,0 12.20
Operator(s) RLO % N, 80.1 W.M.Wt __29.53
Ports labelled from port wall to inside of stack
PORT/ Distance Temp Delta P | Velocity | Null Yaw* | Axial Vel
POINT [* From Wall] [ °F ] _ [* H,0] [fps] [°CW] [fps]
"NORTH—1 12-1/4 290 0.492 48.53 0 48.53
NORTH-2 40-3/4 291 0.719 58.74 0 58.74
NORTH-3 82-1/2 291 0.745 59.80 0 59.80
EAST-1 12-1/4 291 0.566 52.13 0 52.13
EAST-2 40-3/4 292 0.745 59.82 0 59.82
EAST-3 82-1/2 292 0.722 58.89 0 58.89
SOUTH-1 12-1/4 292 0.633 55.14 0 55.14
SOUTH-2 40-3/4 294 0.799 62.03 0 62.03
SOUTH-3 82—-1/2 294 0.786 61.55 0 61.55
WEST-1 12-1/4 290 0.507 49 31 0] 49.31
WEST-2 40-3/4 291 0.744 59.74 0 59.74
WEST-3 82—-1/2 291 0.779 61.12 0 61.12
Average 291.6 0.686 57.23 0 57.23
Maximum 294.0 0.799 62.03 0 62.03
Minimum 290.0 0.492 48.53 0 48.53
SDEV 1.3 0.104 4.57 0 4.57
* assumed "0" (axial flow), based upon results of Test #A conducted on 10/12/98
DATA SUMMARY
| (Measured) | (Axial)
Velocity, fps 57.23 57.23!
Velocity, fpm ! 3434 3434!
ACFM : 1455035| 1455035,
SCFM 866005 866005
DSCFM 760310, 760310:
Ex Air Free | 595879| 595879

O:\APPRES\STACK\ADA-98\STKPIT-3
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Location

ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

Stack

Test #

3A Bar,"Hg 25.40
Date 10/14/98 Duct ID,’ 23.2 Static, *H,0 _ —0.806
Time 1115-1135 Duct Area 423.72 Dry Bulb °F 302.9
Tube |.D. S—-54A % O, 4.7 Wet Bulb °F 125.3
C—Factor 0.809 % CO, 15.4 % H,0 11.90
Operator(s) RLO % N, 79.9 WMWt 2957
Ports labelled from port wall to inside of stack
[ PORT/ Distance Temp i Delta P | Velocity | Null Yaw | Axial Vel
POINT [ From Wall] [ °F ] | [*H,0] [fps] | [°CW] | [fps]
NORTH—1 12—-1/4 302 0.509 49.78 0 49.78
NORTH-2 40-3/4 302 0.746 60.26 0 60.26
NORTH-3 82-1/2 302 0.814 62.91 0 62.91
EAST-1 12-1/4 302 0.504 49.51 0 49.51
EAST-2 40-3/4 302 0.757 60.67 0 60.67
EAST-3 82—-1/2 304 0.778 61.59 0 61.59
SOUTH-1 12-1/4 303 0.518 50.25 0] 50.25
SOUTH-2 40-3/4 306 0.808 62.85 0 62.85
SOUTH-3 82—-1/2 306 0.824 63.48 0 63.48
WEST-1 12-1/4 301 0.525 50.51 0 50.51
WEST-2 40-3/4 302 0.790 61.99 0 61.99
WEST-3 82-1/2 303 0.845 64.16 0 64.16
1Average 302.9 0.701 58.16 0 58.16
| Maximum 306.0 0.845 64.16 0 64.16
TMinimum 301.0 0.504 49.51 0 49.51
1SDEV 1.6 0.135 5.86 0 5.86
* assumed "0" (axial flow), based upon results of Test #A conducted on 10/12/98
DATA SUMMARY
| (Measured) (Axial)
Velocity, fps |  58.16 58.16
Velocity, fpm'! 3490 3490
ACFM . 1478653| 1478653
SCFM . 866375 866375
DSCFM 763274 763274
Ex Air Free 590533, 590533

O:\APPRES\STACK\ADA -98\STKPIT3A

12:02 PM

10/21/98
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ADA/PSCO, Comanche APH Outlet Volumetric Flow Data
Air Preheater Outlet Velocity & Temperature Traverse

Location

APH West Duct Width.* 417 Bar,"Hg 25.25
Date 10/15/98 __ Duct Depth," —___ 160.5 Static, "H,0 ___—14.40
Time 1108—-1150 ° Duct Area,ft? 465 DryBub®°F 3058
Tube L.D. S—58 % O, 51 Wet Bulb °F ____121.9
C—Factor 0.818 % CO, 15.1 % H,0 ~ 10.80
Operator(s) __ MSD,LLA % N, 799 WMWt 2068
Ports labelled from port wall to inside of duct
PORT/ Distance Temp DeltaP | Velocity
POINT [ FromWwall]{ [°F] [* H,0] [fps]
A—1 27 263 0.855| 64.90
A-2 80 263 0.144 26.63
A-3 134 263 0.046 15.05
B-1 27 280 0.604 55.18
B-2 80 280 0.123 24.90
B-3 134 280 0.110 23.55
C-1 27 303 0.278 38.02
Cc-2 80 303 0.171 29.82
Cc-3 134 303 0.125 25.49
D-1 27 298 0.270 37.34
D-2 80 298 0.167 29.37
D-3 134 298 0.152 28.02
E-1 27 322 0.287 39.10
E-2 80 322 0.162 29.38
E-3 134 322 0.141 27.41
F—-1 27 330 0.324 41.76
F-2 80 330 0.183 31.38
F-3 134 330 0.150 28.41
G-1 27 330 0.563 55.05
G-2 80 330 0.092 22.25
G-3 134 330 0.122 25.63
H-1 27 320 0.650 58.77
H-2 80 320 0.082 20.88
H-3 134 320 0.009 6.92
Average ' 305.8 | 0.242 32.72
Maximum 330.0 0.855 64.90,
Minimum 263.0 0.009 6.92]
SDEV 22.9 0.209 13.70;
DATA SUMMARY |
Velocity, fps 32.72 \r")/
Velocity, fpm 1963 ."’
ACFM 912377 é\(}’ Q\
SCFM 508427
DSCFM 453541
Ex Air Free 343953

O:\APPRES\STACK\ADA —-98\APHW-PIT

04:20 PM

10/22/98
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ADA/PSCO, Comanche APH Outlet Volumetric Flow Data

Air Preheater Outlet Velocity & Temperature Traverse

Location APH East  Duct Width.* 417 Bar,"Hg 25.25
Date 10/15/98 Duct Depth,"” 160.5 Static, *H,0 14.60
Time 1015—-1105 - Duct Area,ft? 465 Dry Bub°F ~  309.1
Tube I.D. S—-58 % O, 4.9 Wet Bulb °F 122.0
C—Factor 0818 % CO, 15.2 % H,0 10.80
Operator(s) _ MSD,LLA % N, 80.0 WMWt 2969
Ports labelled from port wall to inside of duct
PORT/ Distance Temp ! DeltaP Velocity
POINT [ FromWall]| [°F] | [*H,0] [fps]
A—1 27 270 0.837 64.53|
A-2 80 270 0.120 24.43
A-3 134 274 0.061 17.47
B-1 27 278 1.431 84.84
B-2 80 277 0.744 61.13
B-3 134 274 0.763 61.78
C-1 27 288 1.064 73.65
c-2 80 288 0.888 67.28
C-3 134 288 0.834 65.20
D-1 27 299 1.064 74.19
D-2 80 299 0.962 70.54
D-3 134 299 0.833 65.64
E-1 27 312 1.104 76.21
E-2 80 312 0.648 58.39
E-3 134 312 0.516 52.10
F-1 27 343 0.715 62.55
F-2 80 343 0.341 43.20
F-3 134 343 0.270 38.44
G-1 27 343 0.906 70.42
G-2 80 343 0.390 46.20
G-3 134 343 0.371 45.06
H-1 27 340 0.830 67.27
H-2 80 340 0.277 38.86
H-3 134 340 0.183 31.54
Average 309.1 0.673; 56.71
Maximum 343.0 1.431! 84.84
Minimum 270.0 0.061 | 17.47
SDEV | 28.1 0.349 17.05
DATA SUMMARY
Velocity, fps 56.71
Velocity, fpm 3402
ACFM 1581364
SCFM 876871
DSCFM 782200
Ex Air Free 599437

O:\APPRES\STACK\ADA - 98\APHE-PIT

04:20 PM
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Appendix E

Process Operations Unit Data



Unit Operation Data

ADA Technologies
T cCes C\G-vx ' O/ > psco Site and Unit Number Comanche Unit 2
Test Number Con g Con # | Con+tz [CovsoL +2
Date (ﬁ/B /Q% N Eas (0)/5% — ‘0/13/;;
Time '55/0%,,& \Z.co BRes /15028 | o Nl
Data Collected By LA CA. éﬂl . G-t
Unit Load, MWoru/ MWoy | Be5, / 2.1 354 /32b |35 / 329 v55 /327
Fuel 600-7—/ B%Af) vajlé 8&\'& eo.zj\o 30&9‘ Eaqle Bokke
Excess 0., % L/R g / 4—,0 (Z;,j\& 3,5/ *.-O 3.0 / 4.‘3 2.8 /4 (o)
Steam Flow, klb/hr 2550 Q550 Q550 2,00
i Flow 15 . 72 T4 75
APH: AirIn,°F 2A2B | 73 /73 R2 Az /42 q2-s / a42-b
AirOut,°F 2A/2B q’ ea( A&/ o Toz/ 6a% 705/ 617
Gas In, °F 2A/2B “179 /‘7(07 ’1?2/ 76% A7/ T4 -y skl s
Gas Out. °F 24728 | 200 ( 302 Sd [/ 34 | 3 / 33 218 345
Furnace Draft, “H,O - .75 “”20 —_— OIQ)% l> ..6'7 -. ‘(’8
R 4 .
Coal Feed, ton/hr 205 T/IM‘ Q_st [q-] 7 ‘ (%‘1“ (Clzl"'q
Opacity, % c,urrc»\ ( ‘7 ( (o 2o 2.2
NO,, ppm (794 8.5 ol .S~ bl -©
0 ppm 2402 z42.9 2289 226.7
CO. % (Lol \\-33 - 22 1674
H.0, % (2% 2% (1.9 (2.34
Temperature, °F Lgu‘ ) 295 ) 260 30(‘ 3 [.3
Stack:  Velocity, fps S%-17 sT1? S5 Gls 5 ‘('~'73+
Flow Rate, mscfh S0- a1 52.19 S4. 2% 4‘7 a
Stack Static P, “Hg | 2k 2435
Baghouse Operation ‘ 41 3.¢ / 3.3
DeltaP,“H,0 2428 | 3.0/ 3. = 34 J 4A° 4 ’
Temperature in, °F  2A/2B 50&7""'[ 306 v | 2\ / 2\3 321 / 32 37‘{’./52‘6
Unit Operation Co t (\'33 S\ov e Skonl <ol
nit Operation Comments 0)9 \_,;** D“ﬁ{gg\ . COM50‘ 209 C\O-'t),u?swf\
\ ((/ /M - AQL\ \,\.\.
,Q)k { &aawf
A\ /u (7.&
[(o 30 Te
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Unit Operation Data

ADA Technologies
W e&beb' &o\ PSCo Site and Unit Number ____Comanche Unit 2
Test Number S'CSSDL &3 Co NSO 3 CODSOL, 3 CO,USOL 3 Q*
Dt lo/lalag 104148 | 16/itlae | w/relas
. /
Time 747 04\~ 1037 2. 1+
Data Collected By gm . G ﬂ C A GA
Unit Load, MW g,oi/ MW, 358/ 33| 358 / 332 | 358/ 325 354 — 332
i
Fue CooL Cool Coal | CoaL
Excess O,,% L/R 2.3 /4,,,3 2% / 4’.] '3.0/ 4—-\ 3.0 — L}‘l
Steam Flow, klb/hr 2 5100 2 5’ 0B ZSJO o 2 5 66
Air Flow 76 “I6 7% T
APH: - Airln,'F 2828 | g5,z [fs. |1 /7 30 — % @ - ¥9
AirOu,F 242B | (A5 / (Ao |64/ 0] 763> — B 100 — 62
GasIn,°F 2A/2B [443 / 1170 172 /—7;,7 174 — 1¢ | 176 -~ 76k
GasOut,°F 2A12B | 245 / M4 | 286/ 246 306 - 300 | 31l — 308
Furnace Draft, “H,0 : — « 55 ~ b -, - .85
Coal Feed, ton/hr Hq 4 2067 Q-o'.'( 7079
Opacity, % 24 2.0 A0 2.
NO,, ppm IS, 4 (55 [t 6%
SO:, ppm 727, 4 236 226 L2%
CO,, % TGS 1>.99 (032~ \0-65
H,0, % 2.5 12.3 2.7 13.0
Temperature, °F 290 5 30% B0z, 308
Stack:  Velocity, fps 514z 52.49 @0.c Sz
Flow Rate, mscfh ‘4’7= 0k L/é 37 53, 2 45.2%
Stack Static P, “Hg 0/5' L TR % .@ 240% 2468 14.53
Baghouse Operation _ 2.5 — 4.3 470 — % 46
Delta P, “H,0 2A/2B | 3.48 / 3.6 345 3N i “ 301
Temperature in, °F 2A/2B | 3¢ / 3o 202, — 3e5 23 3(3 3\ AL
Unit Operation Comments c‘ﬁN"l e &:\jdlj 'HC"‘"J Stuck Task oL
© ggidw}’ R0 Ny Fioioh wills C‘SZ&.‘J Sy
. W . (ST Te'y.'t 3 o A0
Qo3 Lo Plae Sl X |
S & e‘j D) l‘ AR oy
omal ONaris \nydvo
* 3A, dewotes AN A . N
S s \S Wa s Ve jN A
—E\f&)mﬁuxa. tsS é%c Mo Tk zan Owbriv-hydeo

O o An. ro/i= .
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Unit Operation Data (O / l‘[— 9% ADA Technologies
PSCo Site and Unit Number Comanche Unit 2
Test Number Covsel 4 | Convssie & | Coner 4
Date Jﬁ)lu& S 10 /i 4as Lo/ i4|as
. Y- w& 4 ) osasf {7 o
Time ($:05/ (353 | B Siem | 190 / gz o
Data Collected By C.A / G A C_> A
Chok Pute FRom  GiTWEe Wyo _ orrec
Fuel “Coal Moot ”CaL_"""“,&?:,é’ Belle - AYR gl
Excess O, % L/R 3.6 /4 0 2.9 / AL Ly ['"\'c’/
Steam Flow, kib/hr 2 éS o) 2550 75850
Air Flow 7% TS %
APH:  Arln,F 242B| 47 — Q7 | 9% — 4% |9z —9z
AirOut,°F 2A2B| Jpb — 95| NE — 649 | 765 — 6%
GasIn,F 242B | 17% — T2 | 18 — 119 | \1s :’3&?1
GasOu F 2408 | 314_— 315 | 323 —31 | 315 °
Fumace Draft, “H,0 —- .Y5 ~ .15 — . 4s
Coal Feed, ton/hr 202 |Q7 ( Cl . 4.
Opacity, % 23 2.0 l .ﬁ
NO,, ppm 16%.% |58 (ST
SO,, ppm 240 73 2733
O, % W87 Bk 1-22
H.0, % 12 2. 12.4
Temperature, °F Sle ? 1% 38
Stack:  Velocity, fps L0-G6hp AL 0317
Flow Rate, mscfh 55.53 53.4% S54.4(
Stack Static P, “Hg | 2¢-&3 24-53 2¢.53
Baghouse Operation z 361
“4.3 3.51
Delta P, “H,0 2A/2B / 4 0 / /
Temperature in, °F 2A/2B 320 39.3 330 5 /327 3L2 / 3el
Unit Operation Comments Prior &o Do rilé_f_’j A% n
Testing Ofer0 {-\7 o AL e v
o
S e MOP e
19fut 1% %ﬂw\— ¢ oulel




Eaes

Thursdon |

'y
Unit Operation Data , O/ Is / 38 ADA Technologies
PSCo Site and Unit Number Comanche Unit 2
-
Test Number CO{L)SOK 5 ()‘(')MSdﬁ- ‘D CS‘\\QOL_ S Copsol\ Q)
Date 10/1s |93 o) 15jag | lo/i5/as /15l
i " / ’- ?&Cﬂ Tine] /
Time Oqsz’ L2 28 |‘r'37/ [3.38 1s:17 / 14:22
Data Collected By é ﬂ, . (j? , 4 . (3_5\{ GA. ;
Unit Load, MW/ MW,,, | 3677 — D30 356 / 327 | 357 / 35 | 369 / 220
V4 / VA
Fuel Coal Coa b Coal
Excess 0,,% L/R 3.0 /-L}vo 3.0 /""D 20 /4{.,0 3'0/4’6
Steam Flow, kib/hr 34/5() 53D 2550 255D
Air Flow 76 7 @ 7% 7%
APH: Airln,°F 2A2B | 74.5 — J4.0 90 — Yo Gq — Q¢ 945 — 45
AirOu,°F 2428 | 760 —— 65 | ~mon — 02| o5 — a7 MTos — o0
Gashn,’F 242B | Vb — T | 7492 — 772 717 — U ~NEl — Y
GasOut,°F 24/2B |36l —— 3L | 23 — 3l | 3r7 —3K 31 —3Upb
Fumace Draft, “H,0 - .7 . -~ 4— ‘ —_ ‘(751 - ,7{
Coal Feed, ton/hr 203.7 \qcl 201 9 9.1
Opacity, % 2.3 2.2 2.5 2-4
NO,, ppm 167 (70 (6 (713
SO.,, ppm A35 22% 230 . 22
COs, % 6 112 10.€6 .32 TRES
H.0, % 27 12| 12,0 16-3
Temperature, °F 297 36 b 33 315
Stack:  Velocity, fps 4£ %1 bl. V7 1. 58 ! - 45
Flow Rate, mscfth 41.03 EBBC( $3-019 52.%5
Stack Static P, “Hg ’2,‘]-53 8 453 : -2+ 38 24.35
Baghouse Operation s — 24 5 — 412
DeltaP,“H,0 2A/2B| 247 — 20 4o — 4. (5] 409 40 g
Temperature in, °F 2A/2B a0 — 3 32:0 — 320 375' _— 325 325 - 225
. . - o thode
Unit Operation Comments ario -Nudrel OYario - Fyqdro Stant
n B U; \ayd7° 0;;(3;; G e e Oerarto Aty
o r}( rY @ 20D e
(98 12
oo

\




Unit Operation Data

ADA Technologies
PSCo Site and Unit Number Comanche Unit 2
Test Number CO\USOL %\,,6
Date ‘O / 1 5 )q 9
. 1.9/ lblaz
Time ostoe/gsee cem
Data Collected By C; A
Unit Load, MW /MW, 3 54 — 2 (
Fuel C del
Excess O,, % L/R 3p — 4.. O
Steam Flow, klb/hr 25 50
Air Flow '7 %
APH: AirIn,°F 2A/2B 43 g3
AirOut,F 2A2B | 770 ( 6936
Gas In, °F 2A/2B 774 12
Gas Out, °F 2A/2B | 35" 313
Furnace Draft, “H,0 ~ . b0
Coal Feed, ton/hr 2073, q
Opacity, % 2.4
NO,, ppm 6%
SOZ) ppm 225_
O, % 10- ¢
H:0, % W7
Temperature, °F 3 s
Stack:  Velocity, fps G\
Flow Rate, mscfh 53.2{
Stack Static P, “Hg | J¢ 2g 2¢.7
Baghouse Operation A
Delta P,“H,0 24/2B | A-°% 3
Temperature in, °F 2A/2B 323 327
Unit Operation Comments o \—\w(l‘és
D b}&&flo &

i




Appendix F
al Hg Analysi I
Hazen Coal Analysis
Frontier GeoSciences Analysis

Computer Generated Coal Hg Analysis Spreadsheets



ADA Technologies, Inc.

Innovators In Measurement and Control Solutions Memorandum

November 19, 1998
TO: Jerry Cunningham
COMPANY: Hazen Research
FROM: Sheila M. Haythornthwaite

RE: Coal analyses

Enclosed are four coal samples, numbered 1 to 4. As we discussed by phone today,
please perform the following analyses:

Sample number | Analyses

1 Ultimate, proximate, Btu and Cl
2 Ultimate, proximate and Btu

3 Ultimate, proximate and Btu

4 Ultimate, proximate and Btu

ADA’s PO number for this work is 981076.

I’ll look for the results by fax on November 30. Our fax number is (303) 792-5633.
Please call me if you have any questions at (303) 792-5615. Thank you,

Bhat A

M111998BB



e \,_.__- PR P,

-~

rmien

ADA Technologies, Inc.

Innovators In Measurement and Control Solutions Memorandum

December 2, 1998
TO: Gerry Cunningham
COMPANY: Hazen Research
FROM: Sheila M. Haythomthwaite

RE: Coal pulverizing

Enclosed are four coal samples, Ch-3, Ar-1, Ar-4 and Co-2. Please pulverize each
sample separately, and return all samples to me at ADA Technologies. Our Fedex shipping
number is 1034-1115-7, please send the samples by overnight when they are pulverized. The
chain of custody below should stay with these samples.

ADA’s PO number for this work is 981124.

Our fax number is (303) 792-5633. Please call me if you have any questions at (303)
792-5615. Thank you for your help with this, ; .

Chain of Custody for Coal Samples

Ch-3 Ar-1 Ar-4 Co-2
Sampled by GA GA, SMH GA KC, GA
ADA
Shipped by T 12 (a3 W, i3 Y s P
ADA 3 2{2[4¢
Received by > < W #<
/Vz# 120355 71403 7S /7/103 95 /5’/203 7&
Hazen
Shipped by
Hazen
Received by
ADA




HAZEN

Hazen Research, Inc.

Tel: (303) 279-4501
FAX: (303) 278-1528

ADA Environmental Solutions

Sheila M. Haythornthwaite

304 Inverness Way South, Suite 110
Englewood, Colorado 80112 :

4601 Indiana St. » Golden. Colo. 80403

Duce

HRI Project
HRI Series No.
Date Rec’d.
Cust. P.O.#

December 1 1998
009-407
K288/98-1
11/20/98

981076

Sample Identification
ADA Tech Coal Sample #1
ComaicHEe UNIT 2

Reporting
Basis > As Rec'd Dry
Proximate (X)
Moisture 27.10 0.00
Ash 4.70 6.44
Volatile 31.20 42.80
Fixed C 37.00 50.76
Total 100.00 100.00
Sulfur 0.31 0.42
Btu/1b (HHV) 8669 11893
MMF Btu/1b 9133 12792
MAF Btu/1b 12712
Air Dry Loss (%) 20.92
Ultimate (%)
Moisture 27.10 0.00
Carbon 50.48 69.26
Hydrogen 2.61 3.57
Nitrogen 0.73 1.00
Sulfur 0.31 0.42
Ash 4.70 6.44
Oxygen* 14.07 19.31
Total 100.00 100.00
Chlorine** <0.01 <0.01
Forms of Sulfur (as S.%)
Sulfate
Pyritic
Organic
Total 0.31 0.42

Water Soluble Alkalies (%)

Na20
K20

* Oxygen by Difference.

10)92

Eqm Air Dry

7.82
5.94
39.45
-46.79
100.00 100.00

0.39
10963

Lb. Alkali/MM Btu=

Lb. Ash/MM Btu= 5.42

Lb. S02/MM Btu= 0.71

HGI= @ % Moisture
As Rec’'d. Sp.Gr.=

Free Swelling Index=

Report Prepared By:

.

FileTs Laboratory Superﬁor

** Not usually reported as part of the ultimate analysis.



Hazen Research, Inc.

_ 4601 Indiana St. - Golden, Colo. 80403

HAZEN Tel: (303) 279-4501

_ FAX: (303) 278-1528 -
Date ’

December 10, 1998

HRI Project # 009-407
HRI Series No. L4a7/98
Date Rec’d 12/03/98
Cust. P.O. # 981124

ADA Technologies, Inc.

Sheila M. Haythornthwaite

304 Inverness Way South, Suite 110
Englewood, Colorado 80112

REPORT OF ANALYSIS

SAMPLE SAMPLE Air Dry
NUMBER IDENTIFICATION Loss, %
L47/98-1 Ch-3 4.15
L47/98-2 Ar-1 12.91
L47/98-3 Ar-4 14.69
L47/98-4 Co-2 10.49

Report Prepared By:

Aeerl ——
G¢fard H. Cunningham
Fuel Laboratory Manager

TUESE AL DY LofSes APPLY v PulveriEeD

CoALS SuemiTTed T F6S 12[ag R

He ANALYSIS .
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From: "ericp@frontier.wa.com”

To: SheilaH

Date: 12/31/98 1:16am

Subject: New Improved Coal Hg Values
Hi Sheila,

See enclosed excel file with much more consistent and coherent coal Hg
values.

<<Coal Hg 981227 xIs>>

As | mentioned in a voice mail - | reran all the coal samples last
Sunday and analyzed some in duplicate. In hindsight, the values from
981214 are poor. | had analytical difficulties that day, wheras all the
runs on 981227 were up to our high standards.

First check that | have correctly identified the coal sample ID with the
power plant sample ID. If not - you'll need to make the corrections to
the "Overall Average" values | have calculated.

Also, | have used the strikout on most of the values for the 981214
analysis - if these strikeouts did not come through on your spreadsheet
- let me know - otherwise you will be confused

One important note - to get the best overall average - you must first
calculate the mean of multiple runs for a particular digested sample and
then take the mean of the 3 separate digests. For example it would be
wrong to take the overall mean of the 7 values for Arap-1 (C2, C10,
C13). This would weight your values toward the C2 values since there
are 3 good values and just 2 for the others. The difference between the
wrong mean and the correct mean is nearly 5% - (76.9 vs 73.7 ng/g).

Most of the values for 981214 were thrown out. Based on historical
performance - we usually do better than 10% on reruns of coal. Thus |
tossed any 981214 data that was greater than 20% different than the
981227 data. Assuming my coal/plant ID are correct - the "data
coherence" also helps to weed out suspect values. For example, | have
thrown out sample C14 (Arap-4 >300 ng/g). Itis clearly an outlier
compared to other Arap-4 samples and also for this type of coal.

If you want me to further detail my justification for the tossing 981214
data - let me know.

Finally, as part of our efforts to support the upcoming EPA ICR for Hg
in coal, we have developed a better digestion method for coal. | have
digested all of your samples using this method (internal research) and
will analyze them this weekend. | will share these results with you. |
hope they will confirm what | am reporting here.

Finally, | would like to talk to you further about the mass balance.

These results should tighten things up a bit for Arap-4 and Cher-3 (but
not Arap-1).

How did you get the outlet ash value?? How did you get the coal Hg into
ng/m3? When | have done mass balances - | have done it in units of
ug/hour.

Happy New Year
-Eric

Eric Prestbo
Frontier Geosciences

1AN-S0HE
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Hg in Coal
ADA Technologies - 981214 and 981227
Analyzed by EPA Method 1631 with Microwave Bomb Digest
Frontier Geosciences Inc

981214 r1 981214 r2 981227 r1 981227 r2 Mean
Coal Sample ID ligest Gram __ ng/g _ ng/g ng/g ng/g Site ID ng/g
C-Blk 0.270 0.161
C1 0.192 98-768 68.56 Com-2 68.56
C1-Dup 0.242 70.465 69.99 Com-2 70.23
Cc2 0.205 98.576 92.195 99.01 Arap-1 96.59
C4 0.175 59.407 66.32 Com-2 62.86
C5 0.239 14946 10768 18.3 Cher-3 18.30
Cc7 0.174 874+ 18.83 Cher-3 18.83
cs 0.177 37964 58.84 55.77 Com-2 57.31
C10 0.21 47064 68.63 69.42 Arap-1 69.03
Cc11 0.175 40-983 53.72 51.35 Arap-4 52.54
C12 0.16 16164 19.59 Cher-3 19.59
C13 0.209 50.388 55.35 55.37 Arap-1 55.36
Cc14 0.186  26+646 360-% 3688 Arap-4
C16 0.228 36-866 54.94 53.57 Arap-4 54.26
981214 981227 | OVERALL AVERAGES
Sample ID % Rec %Rec Com-2 Arap-1 Arap-4 Cher-3
C-1630 104% 94% ng/g ng/g ng/g ng/g
C2-MS (100 ng)  92% 99% Mean 64.74 73.66 53.40 18.91
C2-MS (100 ng) 81% Std Dev 5.9 223 0.6
C8+2.0ng na 103% % RSD 9.1% 30.2% 3.4%
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Comp (*1) Dry Air Wet Air Stoich. Air, mass
by volume by volume Ib/ib fuel
% N2 78.1% 02 N2a
% 02 20.9%
% Ar- 0.9% To form:
% CO2 0.03% SO2 0.0055 0.01826
100.0% CO2 1.6125192 5.3544838
H20 0.2333184 0.7747782
% N2a (*2) 79.05% 77.4% |O,in fuel -0.10 -0.33
% 02 20.95% 20.5%
% H20 2.0%
Air H20 (*3) 0.013 Ib/Ibgry 4
0.021 mole/moleyy| TOTALS 1.75 5.82
Notes:
*1 Air composition of std atmosphere per CRC 1990
*2 NZ2a includes Argon, CO2 for avg MW=28.161

*3 Standard moisture per ABMA at 80F, 60% RH

Dry Air

0.02376
6.967003
1.008126

-0.43

7.57
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Appendix G
Hg Analysis Resul
Frontier GeoSciences Analysis Results

Computer Generated Ash Hg Analysis Spreadsheet



From: "bobb@frontier.wa.com"

To: GARYA , SheilaH
Date: - 11/12/98 9:18am
Subject: Re: Coal and Special Ash Samples

Hi Sheila and Gary,

<<ADAComCoal-Ash.xls>>

Attached is a revised data table for Table 4 of the previous report.

The revision involves the two Ash samples identified as #70 and #71.
The ash from these samples were in large aggregates rather than fines,
therefore they required homogenization in a ball mill followed by a bomb
digest. We therefore followed the same procedures for these two ash
samples as that done for coal samples

Also included is the one coal sample result as well as NIST Coal and Fly
Ash Standard Reference Material Results.

Results from the IC and combined Cyclone/Filter samples (received on
Monday 11/9) will be completed this afternoon and emailed to you both.

if you have any questions, please call or email.
Best Regards,

Bob Brunette

CC: "bobb@frontier.wa.com"”
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Comp (*1) Dry Air Wet Air Stoich. Air, mass
by volume by volume Ib/Ib fuel
% N2 78.1% 02 N2a
% 02 20.9%
% Ar 0.9% To form:
% CO2 0.03% SO2 0.0031  0.010292
100.0% CO2 1.3447872 4.4654608
H20 0.2071296 0.6878133
% N2a (*2) 79.05% 77.4% O, in fuel -0.14 -0.47
% 02 20.95%  20.5%
% H20 2.0%
Air H20 (*3) 0.013 Ib/lbgyy 4ir
0.021 mole/moleq,| TOTALS 1.41 4.70
Notes:
*1 Air composition of std atmosphere per CRC 1990
*2 N2a includes Argon, CO2 for avg MW=28.161

*3 Standard moisture per ABMA at 80F, 60% RH

Dry Air

0.013392
5.810248
0.894969

-0.61

6.11
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Appendix H
Field Recovery Sheets



ADA MERCURY SAMPLING PROGRAM AT COMANCHE STATION
Ontario Hydro Hg Sampling Train Recovery Data

Date:_/o-/3 <« 74 . TestID:__# /
AIR PREHEATER OUTLET (BAGHOUSE INLET) TRAIN:
Bottle # | Description Final Vol, mL ppb Hg Total ug Hg
1 Filter '
2 i Probe Rinse 20.3 /5 . qs)
3+< 3 /5o ' KCI Impingers vSD 272 5(/72;,_ "37,‘31
/o> 4 75 {HNO,/H,O, Impinger/zsi+s  ,7¢ A4\
2005 5o [KMnO, Impingers 2so|-/e¢ 24v 23 3
6 /oo !Acid Rinse of KMnO,”*? /oo 2.3 0

Total Particulate Wt._9-0 33 grams (.2Sp~¥))  Condensate Total_/#%..s mL

Bottle # Description Final Vol, mL ppb Hg- Total ug Hg
1 Filter
2 Probe Rinse 9.2 2. | LAY
| 300 3/5o |KCIl Impingers ¢5° +Iﬁ¢ 5#;4.@5"') Y4.¥2
/o= 4 75 |HNO,/H,O, Impinger/7s] /75 (g N
2605 J°o |KMnO, Impingers 22|-72 3 +3 2.4.6
6 /.o |Acid Rinse of KMnO,/>° /2= 231

Total Particulate Wt. 2. £72% grams (1.$} 2P u,) Condensate Total__ /¥ 2 mL

BAGHOUSE OUTLET (STACK) TRAIN: »£

Bottle # | Description Final Vol, mL ppb Hg Total ug Hg
1 | Filter
2 Probe Rinse 25 3 7 (.3
3.0 3,5 |KClImpingers ss5o faze (784 (1.
see 4 75|HNO./H,O, Impinger/sshies 27§ 0.2$
200 5 52 |KMnO, Impingers 2321 ¢ 2y .1\
6 /05! Acid Rinse of KMnO.*~| /o0 0 \ & L
Total Particulate Wt. = @ so/? grams - Condensate Total 3. £ mL

Recovered By: 52 o és Z %; , Date: fo-/3-2¢
Oz\appt;a\smck\oc 098\recform



ADA MERCURY SAMPLING PROGRAM AT COMANCHE STATION
Ontario Hydro Hg Sampling Train Recovery Data

Date: /o-,3-9§ - > TestID:_ # .2
AIR PREHEATER OUTLET (BAGHOUSE INLET) TRAIN:
Bottle # Description Final Vol, mL ppb Hg Total ug Hg
1 Filter K ) |
2 Probe Rinse 49S Y.02 |
308 3 ;50 |KClImpingers +se Ase sv8 o 748
sos 4 75 |HNO,/H,O, Impinger/zsl-7  /7+ £0.5
2s« 5 5o KMnO, Impingers zso0 2y X379 12.2
6 /-= |Acid Rinse of KMnO /2= /oo .26

Total Particulate Wt. - 34 £ % grams

Condensate Total_/03. &6 mL

Bottle # Description Final Vol, mL ppb Hg Total ug Hg
1 Filter
2 Probe Rinse £5.3 L3
700 3 /s |KCl Impingers vso + N s£B - 2. 33
/oo 4 75 |HNO,/H,O, Impinger/zsise /25 2.4
200 5 So |KMNO, Impingers 2so4¢ -3 3(.%
6 /o= |Acid Rinse of KMnO/°®| /oo 1.29

Condensate Total_/X2. Z mL

BAGHOUSE OUTLET (STACK) TRAIN: %4/ M,,AZ«A

Bottle # Description Final Vol, mL ppb Hg Total ug Hg |

1 Filter
2 Probe Rinse /37.¢ £0.§ |

3oo 3 /5o |KCIl Impingers «r» 03 e LS

/s = 4 75 |HNO,H,0, Impinger/»s|  ¥5¢ 1.30

220 5 5o |KMnO, Impingers s 224 0.
6 /»o|Acid Rinse of KMnO/*®| /o o .03 ‘

Total Particulate Wt. - ©- 060 /4  grams Condensate Total_ 242.4 mL

Recovered Byz%‘ﬁ:a_&,x

O:\appr‘os\stack\ocdosa\rocform

Date: /o-/3- 7f




ADA MERCURY SAMPLING PROGRAM AT COMANCHE STATION

Ontario Hydro Hg Sampling Train Recovery Data

BAGHG®UEE OUTLET (STACK) TRAIN: %/‘/

Date:_/o -/%-7 ¢ Bzt TestID:__ .3
AIR PREHEATER OUTLET (BAGHOUSE INLET) TRAIN:
| Bottle # Description Final Vol, mL ppb Hg Total ug Hg
1 | Filter '
2 Probe Rinse 7% 0 Ao ¢.50
3-0 3 /s~ KClImpingers ¥s~ r/:  ¢c¢&f ., | I.F0O
/o 4 75 |HNO,/H,0, Impingerz+4+ > 5 0.3}y
26 5 S fKMnO4 Impingers zso -¢ 296 15.%5
6 /2 «!Acid Rinse of KMnO, e /5O 1 04
: 7-2783
Total Particulate Wt. 2 grams Condensate Total_/2¢¥.. & mL
PILOT PLANT BAGHSWSE INLET: 2. e T
Bottle # | Description Final Vol, mL ppb Hg Total ug Hg
1 Filter
2 Probe Rinse £/ 2| Y19
342 3 75~ |KCl Impingers «5° +/24  s72 . 2. (Y
/00 4 75 |HNO,/H,O, Impingernsye /> 5 1.\
205 5 X8| KMnO, Impingers 25> -1 299 10.L
6 /> °|Acid Rinse of KMnO, /19 /0 © oo
Total Particulate W __ °‘j_jf £¥ grams Condensate Total_/2¥. & mL

Bottle # | Description Final Vol, mL ppb Hg Total ug Hg |
1 | Filter
2  Probe Rinse sz« | Lo0%
3003 /501 KCl Impingers ysorns 99 sl 3+.53
/so 4 75|HNOJH,O, Impinger/zste:  /o¢ . H6
2005 s»2 |KMnO, Impingers 2s»12 2y 7 09.S
6 /s o | Acid Rinse of KMnO /.~ /e © 0 .56
i
Total Particulate Wt. = 9. 3 08 grams Condensate Total _/¢¢. | mL

Recovered By: Q‘ ,5/.44_%.’—-

O:\ap pr;l\sm:k\ocdo 98\recform

Date: /o -/%- 7§




ADA MERCURY SAMPLING PROGRAM AT COMANCHE STATION
Ontario Hydro Hg Sampling Train Recovery Data

Date: /°-/9-9% TestlD: 34
AlIR PREHEATER OUTLET\(BAGHOUSE INLET) TRAIN:

| Bottle # Description™\_ | Final Vol, mL ppb Hg Total ug Hg
1 Filter Y )
2 Probe Rinse \
3= 3 KCI Impingers N\
4 - |HNO,/H,O, Impinger N\
5 KMnO, Impingers \\ ;
6 Acid Rinse of KMnO, N\ !

Total Particulate Wt. grams Condew mL

PILOT PLANT BAGHOUS\E INLET:

Bottle # Descriptiot\_ Final Vol, mL ppb Hg Total ug Hg
1 Filter ’
2 Probe Rinse
3 KCI Impingers N\
4 HNO,/H,0O, Impinger \
5 KMnO, Impingers
6 Acid Rinse of KMnO,
Total Particulate Wt. grams Condens?te@| mL
SUTLET (STACK) TRAIN: 29—
Bottle # Description Final Vol, mL ppb Hg Total ug Hg
1 Filter
2 Probe Rinse QP ¥l L0.Z
3.0 3 /5o KCl Impingers Ysstw  so94 F.43
s~= 4 75 |HNO,H,O, Impinger/7sf /> < . %|
oo 5 so |KMnO, Impingers 1se-p 297 LAl
6 /- = |Acid Rinse of KMNO s<s| /o & LT
Total Particulate Wt. —0.002 9 grams Condensate Total’ /5 ¢~° mL

Recovered By: Q,. ALl Date: 7o-/¥-7¥

O:\apprbs\s;ack\ocKQB\rec{om




ADA MERCURY SAMPLING PROGRAM AT COMANCHE STATION
Ontario Hydro Hg Sampling Train Recovery Data

Date: /o-/#-2F Test ID: %/

AbGEE
AIR PREHEATER OUTLET (BAGHOUSE INLET) TRAIN:

' Bottle # Description Final Vol, mL ppb Hg Total ug Hg
1 Filter
2 Probe Rinse /75 O F~| 1.5
5223 152|KClImpingers  ysomY oo . | 3.3
i<s 4 75 |HNO./H,O, Impinger/zsir o /25 .14
{220 5 s={KMnO, Impingers xso|-y a3 4.9
6 so=|Acid Rinse of KMnO,/= /o O .86
Total Particulate Wt._5".5 /%o grams - Condensate Total__//f-A mL
PILOT PLANT BAGW@WSE INLET: ¢,
Bottle # Description Final Vol, mL ppb Hg Total ug Hg
1 Filter '
2 Probe Rinse /¢2 Y ~| (0.5
305 3 /ss|KClImpingers vsatnp g5 o Y. 14
Jes 4 7s5/HNO./H,O, Impinger/ssp~ /7 ¢ L.5)
205 5o |KMnO, Impingers 2sst/ 249 AR
6 /s o|Acid Rinse of KMnO /s~ /o \.o0

Total Particulate Wt. 3. 795 § grams

Condensate Total _/32-2_ mL

Bottle # | Description Final Vol, mL ppb Hg Total ug Hg |
1 Filter
2 Probe Rinse 277, ) s L.DB3
3203 ;5aKClImpingers  ¢¥s=»tf cop .0l
/v« 4 7 s|HNO./H,0, Impinger/zsfr« )75 0.6
22> 5 5o |KMnO, Impingers 2se-p 29§ 2.0
6 , .= |Acid Rinse of KMnO/? S 2.\
|

Total Particulate Wt.- . 0 0 /§ grams

G a1

. O:\appres\stack\ocdoﬁodorm

Condensate Total /6o . mL

Recovered By: Date: /o-/y- 7§
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ADA MERCURY SAMPLING PROGRAM AT COMANCHE STATION

Ontario Hydro Hg Sampling Train Recovery Data

Date: /o -~/5- 7§ P TestID:_ £ 5

AIR PREHEATER OUTLET (BAGHOUSE INLET) TRAIN:

| Bottle # | Description Final Vol, mL ppb Hg Total ug Hg
1 Filter !
2 Probe Rinse [Lo-b 2| 2.5

3s53 /5o |KClImpingers ¢s°+i8  $¢3 e 414

/1« 4 75 {HNO,/H,O, Impinger/zste  ,5 .5 .23

i;uas s> |KMnO, Impingers 2s=i* 4 ¢ 2.0
6 /-0|Acid Rinse of KMnO;°° /s o 4q.64

Total Particulate Wt._s- 56 // grams

PILOT PLANT BASHEWSE INLET: o2,

Condensate Total /2. o mL

Bottle # Description Final Vol, mL ppb Hg Total ug Hg
1 Filter
2 Probe Rinse «£s [06/.0 o | b4

3053 /50| KCl Impingers y g9 + /a4 574 0 : 43\

(~o 4 75|HNO,/H,O, Impingeryspe /2.5 7.54

»> 5 55 |KMnO, Impingers ssori  Agg 234
6 /-» |Acid Rinse of KMnNO/°| /s o 2.3%

Total Particulate Wt. 3. /8/# grams Condensate Total /2% &  mL
LT T T T T T T T T T s s s s s oo o
Eéﬂ@@%E OUTLET (SA6{) TRAIN: 74—«./
Bottle # | Description | Final Vol, mL ppb Hg Total ug Hg
1 Filter
2 Probe Rinse /Y. 3 %2.5S
3+> 3 /s-!KCl Impingers YSotBe s£é 5-%2_
/~24 55 |HNO,/H,O, Impinger/zs|« /75 .10
<5 $>|KMnO, Impingers ss<|- &S50 As.4
6 ;- Acid Rinse of KMNnO{'>| /o Lbe
|

Total Particulate Wt.—o0. 00 2% grams

Condensate Total /§ Zz mL
Date: /0-/S-2F¢

Recovered By: 52 435 L
O:\appres\stack\ocdo98\recform



ADA MERCURY SAMPLING PROGRAM AT COMANCHE STATION

Ontario Hydro Hg Sampling Train Recovery Data

Date:_ /e-/5- 2§ g TestID:__# &
AIR PREHEATER OUTLET (BAGHOUSE INLET) TRAIN:
| Bottle # ! Description Final Vol, mL | ppb Hg Total ug Hg
1 ' Filter
2 Probe Rinse A3e-34d .23
3,03 /59 KCl Impingers YSotns 565 my | 2 A
/e94 - HNO,/H,O, Impingersse /75 .43
| 2255 5=2iKMnO, Impingers #s®i _,+9 2\
6 /o | Acid Rinse of KMnOi‘ ® /> o L2\
Total Particulate Wt.__ £ . //3? grams Condensate Total_/3¢ & mL
PILOT PLANT BAGUSWSE INLET: 2,
Bottle # | Description Final Vol, mL ppb Hg | Total ug Hg
1~ |Filter
2 Probe Rinse /2aos | o~ 030
3»0 3 /5.|KCIImpingers  Ysogn  Sth o | 2. K3
/oo 4 7/HNO,/H,O, Impinger/ sk« /77 .63
2405 55 |KMnO, Impingers zso}: 279 2%%
6 /«o|Acid Rinse of KMNO,*°| 5 o .3

Total Particulate Wt. 3-72_.53 grams

UTLET (STACK) TRAIN: 7@,

Condensate Total /42. > mL

Bottle # | Description Final VoI, mL ppb Hg Total ug Hg
1 | Filter
2 | Probe Rinse /Ja ¥ 7 54 (0.3

320 3 /s KCl Impingers YSattr S92, ae b.%

/eo 4 75 HNO./H,O, Impinger/7s+ /74 0.5

2005 52 |KMnO, Impingers 5%~ 24§ 23.\
6 /.o |Acid Rinse of KMnO{*®| /s 4T

Total Particulate Wt. =2.22/7 grams

Recovered By: d L é 4%__/

0:\nppres\stack\oc%\tecform

Date:

Condensate Total_ /55 7 mL
/0-,85-% 8




Appendix |
Sample Log In Sheets
Laboratory Log In Sheets for Solids
Laboratory Log In Sheets for Liquids

Laboratory Database Log In Record



ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

Location Stack Test # 1 Bar,*Hg 25.66
Date 10/13/98 Duct ID,’ 23.2 Static, "H,0 —0.839
Time 1020—-1045  Duct Area 42372 Dry Bulb °F __ 296.1
Tube I.D. S—-54A % O, 4.5 Wet Bulb °F 123.3
C—Factor 0.809 % CO, 15.5 % H,0 10.80
Operator(s) RLO % N, 80.0 W.M.Wt 29.72
Ports labelled from port wall to inside of stack
i PORT/ Distance Temp Delta P | Velocity | Null Yaw* | Axial Vel
I POINT [* From Wall] [ °F ] [* H,O] [fps [°CW ] [fps]
"NORTH—1 12—1/4 294 0.466 47.00 ~ 0 47.00
INORTH-2| 40-3/4 297 0.702 57.81 0 57.81
l NORTH-3 82-1/2 297 0.713 58.26 -0 58.26
| EAST—1 12-1/4 295 0.525 49.91 0 49.91
’ EAST-2 40-3/4 295 0.711 58.10 o] 58.10
| EAST-3 82-1/2 295 0.712 58.15 0 58.15
1 SOUTH-1 12-1/4 297 0.542 50.78 0 50.78
1SOUTH-2 40-3/4 298 0.725 58.79 0] 58.79
1SOUTH-3 82-1/2 298 0.795 61.58 0 61.58
[ WEST-1 12-1/4 295 0.459 46.71 0 46.71
| WEST-2 40-3/4 296 0.694 57.45 0 57.45
i WEST-3 82-1/2 296 0.707 57.98 0 57.98
|Average 296.1 0.646 55.21 0 55.21
iMaximum 298.0 0.795 61.58 0 61.58
IMinimum 294.0 0.459 46.71 0 46.71
|SDEV 1.3 0.109 4.89 0 4.89
* assumed "0" (axial flow), based upon results of Test #A conducted on 10/12/98
DATA SUMMARY
(Measured) (Axial)

Velocity, fps 55.21 55.21

Velocity, fpm 3313 3313

ACFM 1403586 1403586

SCFM 838259 838259

DSCFM 747687 747687

Ex Air Free 585628 585628
O:\APPRES\STACK\ADA - 98\STKPIT -1 11:44 AM 10/21/98
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ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

Location Stack Test # 2 Bar,"Hg 25.55
Date 10/13/98 Duct ID,’ 23.2 Static, *H,0 __—0.830
Time 1450—-1525 Duct Area 423.72 Dry Bulb °F 312.7
Tube I.D. S—54A % 0O, 4.5 Wet Bulb °F 124.5
C—Factor 0.809 % CO, 15.5 % H,0 11.10
Operator(s) RLO % N, 80.0 W.M.Wt 29.68
Ports labelled from port wall to inside of stack )
PORT/ Distance Temp Delta P | Velocity | Null Yaw* | Axial Vel
i POINT [* From Wall] [ °F ] [CHO] (fps] [°CW ] [fps]
INORTH—1| 12—1/4 311 0.447|  46.68 0|  46.68|
; NORTH-2 40-3/4 312 0.717 59.17 0 59.17
| NORTH-3 82—-1/2 313 0.762 61.02 0 61.02
1 EAST-1 12-1/4 311 0.508 49.75 0] 49.75
i EAST-2 40-3/4 313 0.718 59.25 0 59.25
| EAST-3 82—1/2 314 0.755 60.78 0 60.78
| SOUTH-1 12-1/4 312 0.489 48.86 0 48.86
SOUTH-2 40-3/4 314 0.739 60.14 0] 60.14
SOUTH-3 82—-1/2 315 0.774 61.59 0 61.59
I WEST-1 12-1/4 312 0.481 48.45 0 48.45
I WEST-2 40-3/4 312 0.731 59.74 0 59.74
| WEST-3 82—-1/2 - 313 0.738 60.04 0 60.04
| Average 312.7 0.655 56.29 0 56.29
 Maximum 315.0 0.774 61.59 0 61.59
IMinimum 311.0 0.447 46.68 0] 46.68
1SDEV 1.2 0.124 5.63 0 5.63
* assumed "0" (axial flow), based upon results of Test #A conducted on 10/12/98
DATA SUMMARY
(Measured) (Axial)
Velocity, fps 56.29 56.29
Velocity, fpm 3377 3377
ACFM 1431080 1431080
SCFM 832765 832765
DSCFM 740288 740288
Ex Air Free | 580187 580187
O:\APPRES\STACK\ADA ~-98\STKPIT-2 11:47 AM 10/21/98
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ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

Location Stack Test # 3 Bar,"Hg 25.42
Date 10/14/98 Duct ID,’ 23.2 Static, "H,0 _ —0.834
Time 0845—-0910  Duct Area 423.72 Dry Bulb°F _ 291.6
Tube I.D. S—54A % O, 45 Wet Bulb °F____125.4
C-Factor 0.809 % CO, 15.4 % H,0 12.20
Operator(s) RLO % N, ~ 80.1 WMWt = 2953
Ports labelled from port wall to inside of stack
PORT/ Distance Temp Delta P | Velocity | Null Yaw* | Axial Vel ||
POINT [* From Wall] [ °F ] [* H,0] [fps] [°CW] [fps]
"NORTH-1 12-1/4 290 0.492 48.53 0 48.53
NORTH-2 40-3/4 291 0.719 58.74 0 58.74l
NORTH-3 82—-1/2 291 0.745 59.80 0 59.80
EAST-1 12-1/4 291 0.566 52.13 0 52.13
EAST-2 40-3/4 292 0.745 59.82 0 59.82
EAST-3 82—-1/2 292 0.722 58.89 0 58.89
SOUTH-1 12-1/4 292 0.633 55.14 0 55.14
SOUTH-2 40-3/4 294 0.799 62.03 0 62.03
SOUTH-3 82—-1/2 294 0.786 61.55 0 61.55
WEST-1 12-1/4 290 0.507 49.31 0 49.31
WEST-2 40-3/4 291 0.744 59.74 0] 59.74
WEST-3 82—-1/2 291 0.779 61.12 0 61.12
|Average 291.6 0.686 57.23 0 57.23
Maximum 294.0 0.799 62.03 0 62.03
Minimum 290.0 0.492 48.53 0 48.53
SDEV 1.3 0.104 4.57 0 4.57
* assumed "0 (axial flow), based upon results of Test #A conducted on 10/12/98
DATA SUMMARY
| (Measured) | (Axial)
Velocity, fps 57.23 57.23!
Velocity, fpm | 3434 3434/
ACFM : 1455035| 1455035,
SCFM . 866005 866005
DSCFM . 760310 ‘ 76031 0l
Ex Air Free | 595879 595879:
O:\APPRES\STACK\ADA -98\STKPIT—-3 11:59 AM 10/21/98



ADA/PSCO, Comanche Stack Volumetric Flow Data
Stack Velocity & Temperature Traverse

Location Stack Test # 3A Bar,"Hg 25.40
Date 10/14/98 Duct ID,’ 23.2 Static, "H,0 _ —0.806_
Time 1115—-1135 _  Duct Area 423.72 Dry Bulb °F _ 302.9
Tube I.D. S—54A % O, 4.7 WetBulb °F 1253
C-Factor 0.809 % CO, 15.4 % H,0 11.90
Operator(s) RLO % N, ~ 79.9 WMWt 2957
Ports labelled from port wall to inside of stack _
PORT/ Distance Temp Delta P | Velocity | Null Yaw | Axial Vel
POINT [* From Wall] [ °F ] (" H,0 [fps] [°CW] | [fps]
'NORTH—1 12-1/4 302 o.fs'c])? 49.78 0 49.78
NORTH-2 40-3/4 302 0.746 60.26 0] 60.26
NORTH-3 82—-1/2 302 0.814 62.91 0 62.91
EAST-1 12-1/4 302 0.504 49.51 o] 49.51
EAST-2 40-3/4 302 0.757 60.67 0 60.67
EAST-3 82—-1/2 304 0.778 61.59 0 61.59
SOUTH-1 12-1/4 303 0.518 50.25 0] 50.25
SOUTH-2 40-3/4 306 0.808 62.85 0 62.85
SOUTH-3 82—1/2 306 0.824 63.48 0 63.48
WEST-1 12-1/4 301 0.525 50.51 0] 50.51
WEST-2 40-3/4 302 0.790 61.99 0] 61.99
WEST-3 82—-1/2 303 0.845 64.16 0 64.16
i Average 302.9 0.701 58.16 0 58.16
Maximum 306.0 0.845 64.16 0 64.16
1Minimum 301.0 0.504 49.51 0 49.51
|SDEV 1.6 0.135 5.86 0 5.86
* assumed "0" (axial flow), based upon results of Test #A conducted on 10/12/98
DATA SUMMARY
| (Measured) (Axial)
Velocity, fps l 58.16 58.16
Velocity, fpm'! 3490 3490
ACFM . 1478653| 1478653
SCFM . 866375 866375
DSCFM 763274 763274
Ex Air Free 590533, 590533

O:\APPRES\STACK\ADA -98\STKPIT3A

12:02 PM

10/21/98
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ADA/PSCO, Comanche APH Outlet Volumetric Flow Data
Air Preheater Outlet Velocity & Temperature Traverse

Location APH West Duct Width.* 417 Bar,"Hg 25.25
Date 10/15/98 Duct Depth,"  160.5 Static, *H,0 __ —14.40
Time 1108—-1150 ' Duct Area,ft? 465 DryBub®°F 3058
Tube I.D. S—58 % O, 51 Wet Bulb °F 121.9
C—Factor 0.818 % CO, 15.1 % H,0 10.80
Operator(s) __ MSD,LLA % N, 79.9 WMWt 2968
Ports labelled from port wall to inside of duct
PORT/ Distance Temp Delta P Velocity
POINT [[ From Wall] [°F] [" H,0] [fps]
A—1 27 263 0.855 64.90|
A-2 80 263 0.144 26.63
A-3 134 263 0.046 15.05
B-1 27 280 0.604 55.18
B-2 80 280 0.123 24.90
B-3 134 280 0.110 23.55
C-1 27 303 0.278 38.02
Cc-2 80 303 0.171 29.82
C-3 134 303 0.125 25.49
D-1 27 298 0.270 37.34
D-2 80 298 0.167 29.37
D-3 134 298 0.152 28.02
E-1 27 322 0.287 39.10
E-2 80 322 0.162 29.38
E-3 134 322 0.141 27.41
F-1 27 330 0.324 41.76
F-2 80 330 0.183 31.38
F-3 134 330 0.150 28.41
G-1 27 330 0.563 55.05
G-2 80 330 0.092 22.25
G-3 134 330 0.122 25.63
H-1 27 320 0.650 58.77
H-2 80 320 0.082 20.88
H-3 134 320 0.009 6.92
Average ! 305.8 | 0.242 32.72;
Maximum 330.0 0.855 64.90,
Minimum 263.0 0.009 6.92;
SDEV 22.9 0.209 13.70;
DATA SUMMARY
Velocity, fps 32.72 \y")/
Velocity, fpm 1963 ."’
ACFM 912377 5;\{} Q\
SCFM 508427
DSCFM 453541
Ex Air Free 343953

O:\APPRES\STACK\ADA - 98\APHW-PIT

04:20 PM 10/22/98
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ADA/PSCO, Comanche APH Outlet Volumetric Flow Data

Air Preheater Outlet Velocity & Temperature Traverse

Location APH East Duct Width.* 417 Bar,"Hg 25.25
Date 10/15/98 Duct Depth,"” 160.5 Static, "H,0 —14.60
Time 1015—1105 - Duct Area,ft? 465 Dry Bulb °F 309.1
Tube I.D. S—-58 % O, 4.9 Wet Bulb °F 122.0
C—Factor 0.818 % CO, 15.2 % H,0 10.80
Operator(s) MSD,LLA % N, 80.0 W.M. Wt 29.69
‘Poﬁl labelled from port wall to inside of duct
PORT/ Distance Temp | DeltaP Velocity
POINT [ From Wall] [°F] | [*H,0] [fps]
A—1 27 270 0.837 64.53|
A-2 80 270 0.120 24.43
A-3 134 274 0.061 17.47
B-1 27 278 1.431 84.84
B-2 80 277 0.744 61.13
B-3 134 274 0.763 61.78
C-1 27 288 1.064 73.65
c-2 80 288 0.888 67.28
C-3 134 288 0.834 65.20
D-1 27 299 1.064 74.19
D-2 80 299 0.962 70.54
D-3 134 299 0.833 65.64
E-1 27 312 1.104 76.21
E-2 80 312 0.648 58.39
E-3 134